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Description 

Organic EL panel 
Technical Field 

The present invention relates to an organic EL panel 
comprising a light-transmitting supporting substrate having 
provided thereon an organic EL (electroluminescence) device 
comprising an organic layer having at least a luminescent layer, 
sandwiched with a pair of electrodes. 
Background Art 

As organic EL panels using an organic EL device, a panel 
in which the organic EL device is formed by successively 
laminating a first electrode comprising ITO (Indium Tin Oxide) 
or the like as an anode, an organic layer having at least a 
luminescent layer, and a non-light-transmitting second 
electrode comprising aluminum (Al) or the like as a cathode, 
on a light-transmitting supporting substrate comprising a 
glass material is known (see, for example, Patent Document 1) . 

Such an organic EL panel emits light by injecting holes 
from the first electrode, injecting electrons from the second 
electrode, and rebonding the holes and electrons in the 
luminescent layer, and a long-lived panel that emits light with 
a given luminance over a long period of time is desired. 
Patent Document 1: JP-A-59-194 393 
Disclosure of the Invention 
Problems that the Invention is to Solve 
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However, in the case that the organic EL panel is driven 
in a high current density region of 100 A/m 2 or more, there 
were the problems that time until that emission luminance 
reduces by half is short, and it is difficult to achieve 
long-life. As shown in Fig. 6, this is considered due to that 
by that current efficiency showing the bonding efficiency of 
the holes injected from the first electrode and the electrons 
injected from the second electrode in a high current density 
region, the rebonding proportion of the holes and the electrons 
in the luminescent layer decreases, thereby electrons and 
holes that do not contribute to emission increase, and by that 
the electrons and holes that do not contribute to emission 
accumulate on the interface of an organic material of the 
organic layer (for example, the interface between the 
luminescent layer and a hole transport layer) , thereby 
hastening time that the organic material of the organic layer 
deteriorates . 

In view of such a problem, the invention has an object 
to provide an organic EL panel that enables the life emitting 
light with a given luminance for a long period of time to prolong, 
even in the case of driving in a high current density region. 
Means for Solving the Problems 

To solve the above-mentioned problems, the organic EL 
panel of the invention is an organic EL panel comprising a 
light-transmitting supporting substrate having formed thereon 
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an organic EL device comprising an organic layer having at least 
a luminescent layer, sandwiched with a pair of electrodes, 
characterized in that the luminescent layer has at least a 
luminescent layer comprising a host material having added 
thereto a fluorescent material and a transport material as 
quest materials. 

Further, it is characterized in that the transport 
material has mobility of the holes or electrons of 10" 4 cm 2 /V-s 
or more. 

Further, it is characterized in that ionization 
potential of the fluorescent material is a value lower by 0.1 
eV or more than ionization potential of the host material. 

Further, it is characterized in that the luminescent 
layer comprises the host material having hole transport 
property having added thereto the fluorescent material and the 
transport material having hole transport property as the guest 
materials . 

Further, it is characterized in that the luminescent 
layer comprises the host material having electron transport 
property having added thereto the fluorescent material and the 
transport material having electron transport property as the 
guest materials. 
Advantage of the Invention 

The invention relates to an organic EL panel comprising 
a light-transmitting supporting substrate having provided 
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thereon an organic EL device comprising an organic layer having 
at least a luminescent layer, sandwiched with a pair of 
electrodes, and enables the life that emits light with a given 
luminance for a long period of time to prolong even in the case 
of driving in a high density current region. 
Brief Description of the Drawings 

[Fig. 1] A view showing an organic EL panel to which the 
invention was applied. 

[Fig. 2] An enlarged sectional view showing an organic layer 
of the same as above. 

[Fig. 3] A view showing current efficiency of the organic EL 
panel of the same as above. 

[Fig. 4] A view showing the relationship between emission time 
and emission luminance in the organic EL panel of the same as 
above and the conventional organic EL panel. 

[Fig. 5] A view showing the relationship between driving 
voltage and emission luminance in the organic EL panel of the 
same as above and the conventional organic EL panel. 
[Fig. 6] A view showing current efficiency of the conventional 
organic EL panel. 

Description of Reference Numerals and Signs 
A Organic EL panel 

1 Supporting substrate 

2 First electrode 
2a Anode wiring part 
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2b Anode part 

2c Anode terminal part 

3 Insulating layer 

4 Partition wall part 

5 Organic layer 

5a Hole injection layer 

5b Hole transport layer 

5c Luminescent layer 

5d Electron transport layer 

5e Electron injection layer 

5f Host material 

5g Fluorescent material 

5h Hole transport material (transport material) 

6 Second electrode 

6a Cathode wiring part 
6b Cathode part 

7 Sealing member 
7a Adhesive 

8 Connection wiring part 
8a Cathode terminal part 

Best Mode for Carrying Out the Invention 

The practical embodiment in which the invention was 
applied to a dot matrix type organic EL panel is described below 
based on the accompanying drawings. 

In Fig. 1, an organic EL panel A is mainly constituted 
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of a supporting substrate 1, a first electrode (anode) 2, an 
insulating layer 3, a partition wall part 4, an organic layer 
5, a second electrode (cathode) 6, and a sealing member 7. 

The supporting substrate 1 is a light-transmitting glass 
substrate having a rectangular shape. 

The first electrode 2 is one prepared by forming a 
light-transmitting conductive material such as ITO (Indium Tin 
Oxide) on the supporting substrate 1 in a laminar form by a 
method such as sputtering or deposition, and patterning in a 
stripe form by, for example, photolithography. The first 
electrode 2 has an anode wiring part 2a and an anode part 2b 
as shown in Fig. 1 (a) , and the anode wiring part 2a is provided 
with an anode terminal part 2c for electrically connecting to 
an external electric source, at an end thereof. 

The insulating layer 3 comprises an insulating material 
such as a polyimide type or a phenol type, and is formed on 
a non-luminescent portion on the supporting substrate 1 in a 
predetermined form by means such as photolithography. The 
insulating layer 3 is formed between the anode parts 2a of the 
first electrode 2, and is also formed so as to slightly overlap 
with the first electrode 2, thereby insulating between the 
first electrode 2 and the second electrode described after. 

The partition wall part 4 comprises an insulating 
material such as a phenol type, and its cross section is formed 
in a reverse-tapered form by means such as photolithography. 
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The partition wall part 4 is formed so as to cross nearly 
perpendicular to the anode part 2b on the first electrode 2 
and the insulating layer 3, and is formed in an arc form viewing 
from the organic EL device forming surface side of the 
supporting substrate 1 as shown in Fig. 1(a) on the portion 
corresponding to the cathode wiring part described after on 
the supporting substrate 1. 

The organic layer 5 is formed on the first electrode 2 
and the insulating layer 3, and is formed by successively 
laminating a hole injection layer 5a, a hole transport layer 
5b, a luminescent layer 5c, an electron transport layer 5d and 
an electron injection layer 5e by means such as deposition 
method as shown in Fig. 2, thus being a layered form having 
a film thickness of from 80 to 280 nm. 

The hole injection layer 5a has a function to take in 
holes from the first electrode 2, and comprises, for example, 
an amine compound formed in a layered form having a film 
thickness of from 20 to 80 nm by means such as deposition method. 
Further, the hole injection layer 5a is that a glass transition 

temperature is 85°C or higher (further preferably 100°C or 
higher) . 

The hole transport layer 5b has a function to convey the 
holes to the luminescent layer 5c, and comprises, for example, 
a triphenyl amine tetramer which is an amine compound, formed 
in a layered form having a film thickness of from 10 to 60 nm 
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by means such as deposition method. Further, the hole 
transport layer 5b is that a glass transition temperature is 
85°C or higher (further preferably 100°C or higher) . 

The luminescent layer 5c comprises a fluorescent 
material 5g and a hole transport material (transport material) 
5h as guest materials doped in a host material 5f by means such 
as co-deposition method, and formed in a layered form having 
a film thickness of from 20 to 60 nm, as shown in Fig, 2c. The 
host material 5f can transport holes and electrons, has a 
function to show emission by transporting the holes and 
electrons and rebonding, has also the characteristics of hole 
mobility that hole mobility is high and electron mobility is 
low, and comprises, for example, distyryl arylene derivatives. 
Further, the host material 5f is that a glass transition 
temperature is 85°C or higher (further preferably 100°C or 
higher) . The fluorescent material 5g has a function to emit 
light by reacting to the rebonding of electrons and holes, shows 
emission of an amber color (orange color) , and comprises, for 
example, Model RD001, a product of Idemitsu Kosan Co., Ltd. 
It is desirable that doping amount of the fluorescent material 
5g is constituted to be in an extent such that concentration 
quenching does not occur, and in the present practical 
embodiment, the fluorescent material 5g is added such that 
concentration in the luminescent layer 5c is from 2 to 8%. 
Further, ionization potential Ipd of the fluorescent material 
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5g is a value lower by 0 . 1 eV or more than ionization potential 
Iph of the host material 5f (Iph-Ipd>0.1 eV) . The hole 
transport material 5h comprises, for example, TPTE of a 
triphenylamine tetramer which is an amine compound, and has 
the characteristics of hole transport property that hole 
mobility is high and electron mobility is low, and the hole 
mobility is 10~ 4 cm 2 /V-s or more. Further, the hole transport 
material 5h is added such that concentration in the luminescent 
layer 5c is from 5 to 20%. Further, the hole transport material 
5h is that a glass transition temperature is 85°C or higher 
(further preferably 100°C or higher) . 

The electron transport layer 5d has a function to convey 
electrons to the luminescent layer 5c, and comprises, for 
example, aluminum quinolinol (Alq3) which is a chelate 
compound, formed in a layered form having a film thickness of 
from 20 to 60 nm by deposition method or the like. 

The electron injection layer 5e has a function to inject 
electrons from the second electrode 6, and comprises, for 
example, lithium fluoride (LiF) formed in a layered form having 
a film thickness of about 1 nm by means such as deposition 
method. 

The second electrode 6 comprises a conductive material 
such as aluminum (Al) or magnesium silver (Mg:Ag) formed in 
a layered form having a film thickness of from 50 to 200 nm 
by means such as deposition method, and is partitioned in a 
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stripe form by the partition wall part 4, and the cathode part 
6b that crosses nearly perpendicular to the arc-shaped cathode 
wiring part 6a and the transparent electrode 2 is formed (see 
Fig. 1(a)). Further, the cathode wiring part 6a is 
electrically connected to a connection wiring part 8.. The 
connection wiring part 8a is formed together with the first 
electrode 2, and comprises the same material of ITO. Further, 
the connection wiring part 8 has a cathode terminal part 8a 
formed at the end part, for electrically connecting to an 
external electric source. 

As above, the organic EL device on which pixels 
comprising the corresponding portions of the anode part 2b and 
the cathode part 6b are provided in matrix form is obtained 
by successively laminating the first electrode 2, the 
insulating layer 3, the partition wall part 4, the organic layer 
5 and the second electrode 6 on the supporting substrate 1. 

The sealing member 7 comprises a flat plate member 
comprising, for example, a glass material, formed in a concave 
form by an appropriate method such as sandblast, cutting or 
etching. The sealing member 7 seals the organic EL device with 
the sealing member 7 and the supporting substrate 1 by 
air-tightly providing on the supporting substrate 1 through 
an adhesive 7a comprising, for example, an ultraviolet curing 
epoxy resin. The sealing member 7 is constituted to be 
slightly smaller than the supporting substrate 1 such that the 
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anode terminal part 2c of the first electrode 2 and the cathode 
terminal part 8a connected to the second electrode 6 are exposed 
outwardly. The sealing member may be a flat plate form, and 
in this case, the sealing member is provided on the supporting 
substrate through a spacer. 

As above, a dot matrix type organic EL panel A is obtained, 
which has, as a display part, the organic EL device having 
pixels comprising the corresponding portions of the anode part 
2b and the cathode part 6b provided in matrix form. This 
organic EL panel A obtains emission of amber color by rebonding 
the holes from the first electrode 2 and the electrons from 
the second electrode 6 in the luminescent layer 5c. Further, 
the organic EL panel drives by a so-called passive drive by 
selecting each of the plural anode parts 2b and the plural 
cathode parts 6b, respectively, formed in a stripe form, 
applying constant electric current, and flashing the pixels 
comprising the corresponding portions of the selected anode 
part 2a and the cathode part 6b. In the conventional organic 
EL panel, in the case of driving in a high current density region 
as described before, the efficiency (current efficiency) of 
the rebonding of holes and electrons decreases, and holes and 
electrons, not contributing to emission increase, resulting 
in accelerating deterioration of an organic material of an 
organic layer. However, in the organic EL panel A of the 
present practical embodiment, because the luminescent layer 
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5c has the host material 5f having hole transport property and 
the hole transport material 5h, the hole mobility is higher 
than the luminescent layer of the conventional organic EL panel, 
and as shown in Fig. 3, in the case of driving at a high current 
density region, it is possible to obtain the characteristics 
that the current efficiency is a value approximating the 
maximum value or the minimum value. That is, the organic EL 
panel A has high proportion of rebonding between holes and 
electron in driving in a high current density region. From 
this, even in the case of driving in a high current density 
region, holes and electrons, not contributing to emission are 
smaller than the conventional organic EL panel, and 
deterioration of an organic material of the organic layer 5 
is suppressed. As a result, decrease of emission luminance 
in the luminescent layer 5c with the passage of time can be 
suppressed. Fig. 4 is the experimental result showing change 
of emission luminance with the passage of emission time in the 
case of driving an organic EL panel provided with an organic 
EL device having the conventional luminescent layer of the same 
emission area, and the organic EL panel A provided with the 
organic EL device having the luminescent layer 5c of the present 
practical embodiment in high temperature environment of 85°C 
and a high current density region of 300 A/m 2 . Characteristic 
SI shows characteristics of the conventional organic EL panel, 
and characteristic S2 shows characteristics of the organic EL 
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panel A of the present practical embodiment. It is apparent 
from Fig. 4 that in the organic EL panel A, the initial luminance 
is equal to the conventional organic EL panel, and decrease 
of emission luminance with the passage of emission time is 
suppressed as compared with the conventional organic EL panel, 
and therefore, the organic EL panel A of the present practical 
embodiment is superior to the conventional organic EL panel. 
Further, Fig. 5 is the experimental result showing change of 
emission luminance in the case of applying a predetermined 
driving voltage to the above-described conventional organic 
EL panel and organic EL panel A. Characteristic S3 shows the 
characteristics of the conventional organic EL panel, and 
characteristic S4 shows the characteristics of the organic EL 
panel A. When applying the same driving voltage, the organic 
EL panel A is capable of driving with emission luminance higher 
than the conventional organic EL panel. That is, the organic 
EL panel A can obtain a predetermined emission luminance at 
low voltage as compared with the conventional organic EL panel. 
This makes it possible to reduce load to the organic layer 5, 
and enables deterioration of an organic material of the organic 
layer 5 to suppress. 

The organic EL panel A is that the organic layer 5 
sandwiched with the first electrode 2 and the second electrode 
6 has al least the luminescent layer 5c comprising the host 
material 5f having hole transport property having doped 
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therein, the fluorescent material 5g and the hole transport 
material 5h. Further, the luminescent layer 5c comprises the 
host material 5f having doped therein the hole transport 
material 5h having hole mobility of 10" 4 m 2 /V-s or more . Further, 
the luminescent layer 5c is that ionization potential Ipd of 
the fluorescent material 5g added is a value 0.1 eV lower than 
ionization potential Iph of the host material 5f . From the 
above constitution, by improving the efficiency of rebonding 
of holes and electrons when driving in a current density region 
high than the conventional organic EL panel, the organic EL 
panel A decreases holes and electrons, not contributing to 
emission, thereby suppressing deterioration of an organic 
material of the organic layer 5, and enables the life to prolong 
so as to emit with a predetermined luminance for a long period 
of time. Further, the organic EL panel A can obtain a 
predetermined emission luminance at low voltage as compared 
with the conventional organic EL panel, and therefore can 
reduce load to the organic layer 5, making it possible to 
suppress deterioration of an organic material of the organic 
layer 5. 

The present practical embodiment is directed to a dot 
matrix type organic EL panel A, but the invention is applicable 
to a segment type organic EL panel. 

Further, the organic EL panel A of the present practical 
embodiment is a constitution having the luminescent layer 5c 
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comprising the host material 5f having hole transport property 
having doped therein the fluorescent material 5g and the hole 
transport material 5h, but in the invention, the same effect 
is obtained in a luminescent layer comprising a host material 
having electron transport property having doped therein a 
fluorescent material and a transport material having electron 
transport property. 

Further, in the organic EL panel A of the present 
practical embodiment, the luminescent layer 5c comprises the 
host material 5f having doped therein the fluorescent material 
5g emitting in amber color, but in the invention, the 
fluorescent material doped in the host material may be a 
material emitting in other emitting color. 
Industrial Applicability 

The invention is applied to an organic EL panel 
comprising a light-transmitting supporting substrate having 
provided thereon an organic EL device comprising an organic 
layer having at least a luminescent layer, sandwiched with a 
pair of electrodes. 
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